Genetically encoding protein oxidative damage.
Posttranslational modification of tyrosine residues in proteins, to produce 3-nitrotyrosine (3-NT), is associated with over 50 disease states including transplant rejection, lung infection, central nervous system and ocular inflammation shock, cancer, and neurological disorders (for example, Alzheimer's disease, Parkinson's disease, and stroke). The levels of 3-NT increase in aging tissue, and levels of 3-NT in proteins are a predictor of disease risk. Here we report the evolution and characterization of an aminoacyl-tRNA synthetase/tRNA pair for the cotranslational, site-specific incorporation of 3-NT into proteins at genetically encoded sites. To demonstrate the utility of our approach for studying the effect on protein function of nitration on sites defined in vivo, we prepared manganese superoxide dismutase (MnSOD) that is homogeneously nitrated at a site known to be modified in disease-related inflammatory responses, and we measured the effect of this defined modification on protein function.